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(57) ABSTRACT

A fluid delivery system 1s provided as a modular system. The
fluid delivery system provides a fluid to a robotic spray
applicator system that may be used to spray a mold with a
motor release compound or in-mold coating. The fluid to be
dispensed 1s contained 1n the drum and 1s provided through
a fluid circuit including a peristaltic pump, a filter and a
heater. The fluid 1s pumped through the fluid circuit to an
applicator that dispenses the fluid onto a mold. The system
may also be used 1in conjunction with adhesives or other
compositions that must be filtered, heated and provided to a
spray applicator at a metered flow rate. The fluid delivery
system may be used in conjunction with a robotic system.
The displacement of the peristaltic pump may be controlled
by a variable frequency drive or may be controlled by a
programmable logic controller of the robotic system.

10 Claims, 1 Drawing Sheet
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FLUID DELIVERY SYSTEM FOR SPRAY
APPLICATOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a fluid delivery system for

a spray applicator that includes subsystems for filtering,
heating and metered pumping of a fluid.

2. Background Art

Fluid delivery systems for spray applicators generally
include a pump disposed 1n a chemical drum that supplies
fluid to the spray applicator. Such systems may include tlow
meters for metering the supply of flmd. Other systems use
backilow regulation to control the rate of flow to the spray
applicator.

Some fluids such as 1n-mold coatings, adhesives and mold
release agents pose problems for spray applicator systems
due to the nature of the product being dispensed. For
example, mn-mold coatings that comprise pigmented coat-
ings applied to a mold surface tend to accumulate in tlow
meters. Over time, the accuracy and eflectiveness of flow
meters degrades when used with in-mold coatings.
Similarly, adhesives and mold release compounds tend to
build up on 1nternal surfaces of flow meters causing them to
become clogged.

In-mold coatings and mold release compounds should be
applied under controlled conditions 1n manufacturing opera-
tions to assure consistent molding results. The temperature
at which such compounds are dispensed may materially
aflect performance and, 1n particular, the time required for
such compositions to flash off. Flash ofl time, 1f not
controlled, can lead to longer processing cycle times.

Foreign objects and impurities in chemicals that are to be
dispensed with a spray applicator may interfere with spray-
ing operations and may cause expensive spray guns and tlow
meters to become clogged or jammed.

There 1s a need for a fluid dispensing system for spray
applicators that improves process control by permitting the
material to be heated to an optimal temperature and also
includes adequate filtration and a pumping system that
accurately meters the quantity of fluid dispensed. There 1s
also a need for such a system that 1s portable and may be
casily connected and changed out on production spray
applicator equipment.

These and other problems are addressed by applicants’
invention as summarized below.

SUMMARY OF THE INVENTION

According to one aspect of the present invention a fluid
delivery system for a tluid that 1s to be dispensed by a spray
applicator 1s provided. The fluid delivery system comprises
a fluid container, such as a drum, that contains the fluid to
be dispensed and a spray applicator that dispenses the fluid.
A peristaltic pump pumps a metered quantity of flmd from
the tfluid container to the fluid applicator. A pump controller
controls the rate of displacement of the peristaltic pump. A
fluid circuit including a filter and a heater 1s provided
through which fluid 1s pumped by the peristaltic pump so
that a metered amount of flmd that has been filtered and
heated 1s supplied to the spray applicator.

According to another aspect of the present invention, the
fluid delivery system may be used in conjunction with a
robotic system for manipulating the spray applicator. The
robotic system has a programmable logic controller that
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provides an mput to the pump controller of the fluid delivery
system to control the rate of displacement of the peristaltic
pump. The peristaltic pump draws fluid from the container
through the filter, the heater, and the peristaltic pump itself
betfore being provided to the spray applicator. A color change
valve may be provided between the pump and the spray
applicator to permit different color pigments to be added to

the fluid.

According to another aspect of the invention the fluid
delivery system may be provided as a modular unit. The
modular unit may comprise a pallet on which the fluid
container, peristaltic pump, filter and heater are secured
along with other associated elements of the fluid circuat.

According to other aspects of the invention the fluid to be
dispensed may be a colored polyurethane based in-mold
coating, a mold release compound, or adhesive.

According to other aspects of the invention the tempera-
ture of the fluid to be dispensed may be heated to at least 10°
F. above ambient temperature to assure process control and
accelerate flash off of the fluid. The fluid delivery system
may be used with a heated mold onto which the fluid 1s
dispensed. The fluid to be dispensed may be an in-mold
coating that 1s heated to between 10° F. above ambient
temperature and 120° F. while the mold may be heated to

between 140° F. to 180° F. and preferably 160° F.

These aspects of the invention and others will be apparent
to one of ordinary skill 1n the art upon review of the attached
drawings 1n light of the following detailed description of the
preferred embodiment of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective schematic view of a fluid delivery
system 1n conjunction with a robotic system for manipulat-
ing a spray applicator to spray a fluid on a mold; and

FIG. 2 1s a flow chart illustrating the components of the
fluid delivery system.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENT(S)

Referring to FIGS. 1 and 2, the fluid delivery system 10
of the present invention 1s shown in conjunction with a
robotic system 12 and a mold 14 on to which a fluid spray
16 1s applied. The fluid delivery system 10 includes a drum
20, or container, from which the fluid 16 1s drawn. The fluid
16 1s drawn through a filter 22. The filter 1s provided to
remove large particles and foreign material from the fluid
16. The fluid may be a relatively course sponge filter or
“sock™ filter. The filter 22 1s connected 1n a fluid circuit 24
between the drum 20 and a heater 26. Heater 26 1s provided
to heat the fluud to a desired temperature. The fluid 1s
preferably provided at a temperature at least 10° above
ambient temperature for the system. The fluid 1s a polyure-
thane in-mold coating that may be used to provide a urethane
base color coat for a multi component polyurethane spray
forming process. Such in-mold coating compounds are
abrasive and tend to cause excessive wear on seals provided
in conventional pumps.

It has been found that an optimal temperature for applying
a urethane based color coat fluid 1s approximately 120° F.
The temperature may vary from 120° F. to 180° F. but 1s
preferably at least 10° F. above the ambient temperature for
the fluid delivery system so that the fluid 16 1s always heated
to a known temperature. When the fluid 1s heated to a known
temperature process times may be automatically adjusted to
compensate for variations in temperature so that adequate
time 1s provided for the fluid to tlash off after being applied
to the mold.
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A peristaltic pump 28 1s used to draw fluid 16 through the
fluad circuit 24. The peristaltic pump 28 includes a conduit
through which the fluid 1s moved by means of a rotating
lobed pump element. The fluid 1s contained within a flexible
tube as it 1s pumped. The lobed rotating element engages the
tube, without directly contacting the fluid and moves the
fluid through the tube. The peristaltic pump 28 1s controlled
by a variable frequency drive (VFD) that can be controlled
by a controller that 1s associated with the robotic system 12.
The controller 1s preferably a programmable logic controller
that can control the rate of displacement of the peristaltic
pump according to the tlow requirements of the system. The
peristaltic pump 28 has a pump controller 30 that may be
controlled by a programmable logic control 32 of the robotic
system 12.

The fluid 16 1s then directed to a color valve 34. The color
valve 34 permits pigment to be added to the fluid, 1f desired,
so that a colored 1n-mold coating may be provided to the
spray applicator 36. The spray applicator 36 1s a spray gun
or nozzle that applies an 1n-mold coating, mold release
compound or adhesive with an airless spraying process.

The fluid 1s preferably conditioned by means of an
agitator 38 that maintains the fluid 16 1n a well mixed state.

The fluid delivery system 10 1s modular system that may
be set up at a spray forming production line and may be
quickly changed out by substituting a new module when the
fluid 16 1n the drum 20 1s depleted. The module may be
simply set up on a pallet 40 containing the fluid container 20,
peristaltic pump 28, filter 22, and heater 26 along with their
associated fluid circuit elements 24, power and pneumatic
inputs.

While embodiments of the invention have been illustrated
and described, it 1s not intended that these embodiments
illustrate and describe all possible forms of the invention.
Rather, the words used in the specification are words of
description rather than limitation, and 1t 1s understood that
various changes may be made without departing from the
spirit and scope of the invention.

What 1s claimed 1s:

1. A flmud delivery system for a fluid to be dispensed
comprising;

a fluid container that contains the fluid;

a spray applicator that dispenses the fluid;

a peristaltic pump that pumps a metered quantity of the
fluid from the fluid container to the fluid applicator,
wherein the peristaltic pump has a variable frequency
drive that can be controlled according to spray appli-
cator flow requirements;

a pump controller that controls the rate of displacement of
the peristaltic pump;

a fluid circuit through which the fluid 1s pumped by the
peristaltic pump;

a filter connected to fluid circuit through which the fluid
1s pumped to filter the fluid; and

a heater connected to fluid circuit through which the fluid
1s pumped for heating the fluud to a controlled
temperature, wherein a metered amount of fluid that
has been filtered and heated 1s supplied to the spray
applicator.

2. The flud delivery system of claim 1 wherein the
peristaltic pump draws the flmd from the container through
the filter, then through the heater, and then through the
peristaltic pump before being provided to the spray appli-
cator.
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3. The fluid delivery system of claim 1, further comprising
a pallet on which the flmd container, peristaltic pump, filter,
and heater arc secured as a modular unait.

4. The tluid delivery system of claim 1 wherein the fluid
to be dispensed 1s a mold release compound.

5. The tluid delivery system of claim 1 wherein the fluid
to be dispensed 1s an adhesive.

6. The fluud delivery system of claim 1 wherein the
temperature of the fluid 1s heated to at least 10 degrees
Fahrenheit above ambient temperature for the system to
assure process control by accelerating flash off of the fluid.

7. The fluid delivery system of claim 1 further comprising,
a heated mold onto which the fluid 1s dispensed and wherein
the fluid to be dispensed 1s an 1n mold coating that 1s heated
to between 10 degrees Fahrenheit above ambient tempera-
ture and 120 and degrees Fahrenheit and the mold 1s heated
to between 140 degrees Fahrenheit and 180 degrees Fab-
renheit.

8. A flmud delivery system for a fluid to be dispensed
comprising:

a fluid container that contains the fluid;
a spray applicator that dispenses the fluid;

a peristaltic pump that pumps a metered quantity of the
fluid from the fluid container to the fluid applicator;

a pump controller that controls the rate of displacement of
the peristaltic pump;

a fluid circuit through which the fluid 1s pumped by the
peristaltic pump;

a filter connected to fluid circuit through which the fluid
1s pumped to filter the fluid;

a heater connected to fluid circuit through which the tiuid
1s pumped for heating the fluid to a controlled
temperature, wherein a metered amount of fluid that
has been filtered and heated 1s supplied to the spray
applicator; and

a robotic system for manipulating the spray applicator, the
robotic system having a programmable logic controller,
wherein the pump controller receives an input from the
programmable logic controller of the robotic system so
control the rate of displacement of the peristaltic pump.

9. A fluid delivery system for a fluid to be dispensed

comprising;

a fluid container that contains the fluid, the fluid com-
prising a colored polyurethane based 1n mold coating;

a spray applicator that dispenses the fluid;

a peristaltic pump that pumps a metered quantity of the
fluid from the fluid container to the fluid applicator;

a pump controller that controls the rate of displacement of
the peristaltic pump;

a fluid circuit through which the fluid 1s pumped by the
peristaltic pump;

a filter connected to fluid circuit through which the tluid
1s pumped to filter the fluid;

a heater connected to fluid circuit through which the fluid
1s pumped for heating the fluid to a controlled
temperature, wherein a metered amount of fluid that
has been filtered and heated 1s supplied to the spray
applicator.

10. The fluid delivery system of claim 9 wherein the fluid

1s provided by the peristaltic pump to a color change valve
wherein at least one pigment may be added to the fluid.
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